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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high resolution 
resist material containing an acid generating agent 
having high sensitivity to ArF excimer laser light and 
excellent in thermal stability and shelf stability and to 
provide a method for forming pattern using the resist 
material. 

SOLUTION: In the resist material containing a base 
resin, an acid generating agent and a solvent, the acid 
generating agent is a sulfonium salt of formula (1) (where 
R1 is a 3-20C monovalent cyclic hydrocarbon group and 
may be a bridged cyclic hydrocarbon group R2 is 
hydroxyl, nitro, halogen or a linear, branched or cyclic 
monovalent hydrocarbon group which may contain O, N, 
S or halogen; K- is a non-nucleophilic counter ion; (x) is 
an integer of 1 or 2; and (y) is an integer of 0-3). The 
resist material is sensitive to ArF excimer laser light, is 
excellent in sensitivity and resolution and can easily 
form a fine pattern perpendicular to a substrate because 
it can be formed in a thick film and is advantageously 
used in etching. 
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x;l/*S«CcBJ!SSn/c*><D*W5Kr#4. R L07 -R 

RL08 R L ° 7 <tR L(>! \ R L08 iR L1 °, R L 09 iR Ll °, 
R L 1 1 <b R L1 2 „ R L13 <tR L1, ag) % *C0»^{C«gaR» 
1-1 5 <D^f nil? 4^t? t> <ti^ 2 i©Klfc**i 

[0 02 8] ±IBS; (LI) 
[0 02 9] 
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.CH O— (CH2) 2 — CH 3 



[0 0 3 0] ±K5£ (LI) t^Stl^i^SS©^ : 

h7bFPt7>-2 ->fJHf«*r^^ D 
[0 0 3 1 ] ±ib^: ( L 2 ) ©iT^glc urw, ji 
WCttter t-^F + ^W^H, tert- 
&h*is#)\s4?~frj*9-J\s& ter t-7Snt^ 

i, i ->>x.?)iyvi tvi/^^^^^^^-^a, 

l, l -^if^abVbt^^^i'^^M^;!/!, 

1 - x^;^>^o^>^;^+^*;b*^;H, l-x 40 

1 -x h + ^x F^^^^M^jl/I, 2-t^* 





) 
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) 
) 




h ^ t: FP77 -;U*^#Jl/3j<~;U^ 7^a^#W^ 
[0 032 ] ±IE^: ( L 3 ) (Dg^3cSa<b M 

fc&jtax i -^^^u^^p^o^^, i -x^i/v^n 

■^v^k 1 - n -y*a\ijVzy^a^>^)V, i--fy 
y'n b';b^^P^>7 c ;l/, 1 - n - y'f-jVzs trails? 

- l ->^n^>^>- 3 - -i 3 - 1 

^D-\>f>-3-^f^ 3 1 -is*7W^*r 

•k>-3-^;k 3-x^;l/-l-^^D^ + -fe>-3 

[0033] ±idj£ ( l 4 ) ©i^ii m 

[ftl 1 ] 
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[0 0 3 4] R ol5 (Df^S0zar;^^ 

[0 03 5 ] ±E5C ( L 5 ) <D«R^Jg»± Ltlt ft 
W &C »TIB<DSVffl^7 * S o 
Htl 2] 






[0 0 3 6 ] ate, hltfH-tciB^rsW 

d^tl^OSfi^^H 1 ** 1, 000-500, 0 

00. 5T*L<«3. 0 0 0-1 00, 0 0 0t?*5. 
CCDSGffl£^n&<t, x^>»«icfiTl/c 

[0 03 7] Sfc, ilBSSfl^Hfc^tt 1 «^PR6-T2 

[0 03 8] #2693© U^* httfcttcfct, ±IB— 

( 1 ) r^3tiS^^*^^A*i«S»JO{t^BJ«rK* 

[0039] bs&£S(£ orE^-rsft^Wi ittt, 

1. TsBHteS (Pla-1). (Pla-2)XB 
(P 1 b) ©tf-^Affi, 

i i . TIBHIftS; ( P 2 ) (DVT * >Bf 

i i i. tkhK5£ (P3) ©yy**^AB«Wt. 

i v. TIE— MR (P4) (DtrxXJl/*>R2»ft % 

v. TIB— jRSS (P5) ON-t Ka*W 5 Fih&9l 

vi. 0-^h*JM*>lM88Mk 

v i i . ^XJU*>»SW*, 

vi i i. — ho^>^;l/^W^- hRSKt* 
ix. *;U*>Mxxf\>bi|2ift: 

fj&s^swens. 

[0 040] 
Hfcl 3] 
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J 101b 
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6—2 0©T!/-rt^ X«SaW»7-l 2©7^A' 
i^^tl^UK *fc. R lolb <bR l01c i^^r 

[0 0 4 1 ] ±KR l01 \ R l01 \ R 10le «5l>K:|*J— 

<tl/T, y^;uS, ^y7'af 
n-^^^US, sec- jH, tert-^ 
3^1^ ^>^^S, -^*^3S, 

^-fe^i/iK, ^^P-^^-fe— en 

2 -^vt^n^v^s^wen 2 
-t+v^ob'jH, 2 -->^a^>^;i/- 2 -**y 

x^Jl/S, 2 - V^O^^;l/ - 2 - ^yx?-jH v 
2- (4 -M^)liy^u^^riyjV) -2-t+y^ 
P^«Ci^JS 0 7'J^Silttt 4 

^y^^Jt/S, p-ter t-^h^>7*-;bS» 
m- t e r t --/h^^yx^^Sf (D7^3^V7 * 

g v 4-y x^Jl/y 4 - t 

er t-^7x^JH, 4-^f^7x^H, t> 

h + v'^y^-^S, xh+Vt7^if©7^3t^ 

tfens. 77^t;Hiiyt»<>^n, -7*x;t, 

x^;bS, 7x^^;HlfWf?>ti^o 7'J-Wt 
y7^*^i<bUtB 4 2 -7x^-2-t^yx? 
^S, 2- (1-^y^JU) 2 

- (2--ry^)\y) -2-**yx^if©2-7y 
-;b-2-t+yx?^Sf^Pf6n6, k-©#* 

<b>^y4Y4*ls. hy7U-h, 1, 1, l-n;? 

hf©7J^n7J^i^Jl/^^- K h^U- 
K ^>-fcr>x;l/**- K 4 -7 X)l 
#*-K 1, 2, 3, 4, 5 )\s*a'<>-& 
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[0 04 2] 
[ft 1 4 ] 



J, 102a p102t) 
i^-RlOl^ R 



104b 



Plb 



^t fl R 104 \ R 10 « b te^ft^n^#fc3^7<D2 

r. ) 

[0 0 4 3 ] ±ER 1D, \ R 102b ilt|:Wc^ ^ 

sec- :/^;MSv tert - :/ 3^1/31. ^ 
>^;ba, ^Zsiiit, ^y^)iM, XZ^JisM, 1st? 

^;H9W6h5. R 103 <tbr«. ^u>«, 
x^-u>s, ^*at:u>S, :7>u>S, ^>^u> 
^*^u>*. ^^>u>S, ^^^u>S, 

U>S, 1. 4 -Zs?U^*rZs\s>m. 1. 2-^P 

^^>U>S> 1, 3-^n^>^U>S, 1. 4- 
^^n^^^u>a, l, 4-->^a^^^>^^^u 
>X»tf3WE>ft*. R 104 \ R 104b <!:LTra. 2-* 

W6h5. K'ttSC <P 1 a - D W(Pla- 

[0 044] 
[ftl 5] 



R 105 SO 



2 — — — f 



,106 



P2 



6-20©7V -;HXtt^ O y >{b7 V -Jim. 

[0 04 5] R 10 \ R 10& cDr;u^;u»i 

sec-^iH, ter t-^iH 4 -^>^ 
^-7*Jl>M % tff-JlM. 7;^ 
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40 
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1. 1. l-Fy^WPi^H, 1, 1. 1- 

ti& 0 7'j-JH(i:lttt7x^;H, p-yh*^? 

m-^F^^iXiH, o - ^ b^risy ^ 
xF^t/7i^H v p-ter t-^Fi 1 ^ 
7x-;H x m - t e r t - ^F+>'7x^;Hf©7 
jb3+>/7x^;H 1 2 

ji/7x-;H, 4 - J ?-)iy *^-JiS. x*?-)\/y x.—Jls 

4-ter 1-^7x^1/1, 4-7'^l/7x 

[0 04 6] 
[ftl 6] 



R 10H SO2— O W=( 



rjlQB o109 

o — e=N- 



-O — SO 2 — R 



107 



P3 



(SW, R 1D \ R 10 \ R 109 ^S1-12 

MTO^07^+JHXIJ^ny>fk7;K 

"V R 109 «5C^c$S^Lr3S^i§^^Lr^i: 

<> «eK«jft4jBj5S-r4»^, r 10 \ R l09 ^n^n 

-r. ) 

[0 04 7] R lt>7 , R 10 \ R 1Q »<DT^*^a, 

(DiHSoiwens. r 10 \ r iqs <dtji/ 

[0 04 8] 

I L 

- j — CH2^| R 1 



,101a. 



■ 101b 



P4 



(SC*. R 101 \ R 10lb te±§s£i^t;-c&£ o ) 

[0 04 9] 

[fbis] 



Y 



N O— SO2 — R in 



P5 



50 



(5^ R" o ttgaR«[6-io<ory-u>*. 
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1— 4cr)T;t'^^SX^T;Ur3^^a : gSR&l -4 CD 

) io 

[0 05 0] CCt, R llD OTy-l/>l(!:U^ 
1. 2-y*x-U>S, 1. 8-^^^U>S#^\ T 

1. 3-^Ob*U>i, 1, 4-^^U>S, 1- 
y*— 2-x^u>S, y;i/^Ji/^->-2, 3 
-tsjfrWgiP* TJi'^uvliltii, l, 2-tr 

x.l/>S v 1 -7x^1/- 1 , 2~bx-U>g v 5--/ 

©7W;l/Silt», R lola ^R 101c £[5)*§<D4><D 

#s % 7ii/^^H<blt«, b'^;VS, 20 

7 y ;H, l-y^—^** 3-^f--^S, -/v 

y*bjx;i^ 1 -^>f^iH, 3-^>-r— ;i/S, 4 

3 — x*-fe— Jl/S, 5— ^*-fe~^S, l-^y'^ 
3 -^y'^x-;^ 6 -^7r^^S, 7 - * 

iht^H, ^n^^Vx^M, :/h + 30 
)Vm. * Y*U?u\ZM&. iF^at;U, y*P 
xh+v^Jl/i, ya#*->y*;l/S, ^h* 

-4©7JbWl(i:im ^^S, y*P 

t e r t-^;i/^f^ S*ftl-407;^+ 40 
iltit Jb*um % xF^>I, y*a#*^ 
-fyyntf*^*. n-^h^>i, 4 V 7b* is 

, T^n + ^S, xhuIXU7i2fJHt'fiS3 

*rci>r fecti^xx^it urti, y*x.;i,^ bV 

)Vm. p-ter t-^F^>7xx;H, p-T-fe^ 

[o o 5 2 ] m#&ttaz, Wit&b yyfrxvs 2>x so 
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;i/#>K^y * — Kx^y a, h y y ;t/:fn^£> 
x;l/*>^ (p-tert -7b * x-;U) y * x- 
;i/3-Kx.yA, p - h;ux>x;i/*>^>>y 

- K~yA x p - b;l/x>x;U*>M (p-tert- 
y h3^y *x^;l/) 7x^H-F^A, b*)7)l* 
u^£>X;l^>^h y7x-;l/X^x-)A N h'J7 
;bta^^>x;^>l (p-ter t-T'F^^x 
x.;U) ^>y ^^bx^^yA, b y y;b:tu^ £>x 
;tofc>»fcr* (p - t e r t -^ht^7xr.;l/) y * 
x-;ux;i/*x:yA, h 'j7Wt3y^>xW>lF y 
X (p - t e r t -T'^^x^) X;l/*xiyA, 
p- h;t-x>x;l/*>iF , J7xXjl/X;l/^x'i;A N p 

- h;l/x>x;b^>^ (p-tert -^h^V7xX 
W^x^jW^^a, p - h;l/x>x;l/^>^ 
bX (p-tert -T'hir^x-W y *x.;l/X;l/ 
jj^yA, p-F^xVX^^h'JX (p-ter 
t-7'Ft^7xx;l/) x^x^A, ^t7;l/ta^ 
^>x;l/^>i F y 7 xx;i/X Wx«^ A, y£>x;W 
*>^h y7xx;^;^x>)A, h y7WP^^> 
Z)l^>Mb y ^;l/X;U*x^yA, p-h;l/x>x;l/ 
*>^b y h y y;i^n^ £>x 

eyjiO x;i/*x~yA v p- F^x>x;^>^>^p^ 
=^>;W^;l/ (2 -**vf ^la^+fji/) x;v#x-y 
a v h y y ;M-py £>x;i/*>g|> ; ^^>'t'y xx;^ 

Wx-)A, p-h;l/X>XW>f^W7xx;l/ 

Xil/^x^A, b y7;l/tO^^>^W>l^>^o 
^^^t/y iXL;l>x;l/^x-y a, p - h;i/x>x;V^> 
&^^P^*^ji/y ^jx;i,x;t/*x.yA, b y y;V:t 
p^ £>x;i/*>^ b y^y ^jux;u*^yA, b y y 
;b^n^^>x;i/^>M->^n-^^^^^^;u (2-* 
*y^^n^*^b) x;i/tf^yA x h y y;M*p-* # 

>X;U*>M (2-x;l/#x.;b) y^;U(2-^^V^> 

*p^*^jI/) x;l/*x-yA, x^u>bx 
(2-t^W^n^>W) x;i/*x.y a b y yjl^ 
ny^>x;b$t-h] , 1, 2' -^y^;i/^;b^x. 

by b Fo^t7 *x-yA b y y h^?(D 
tfxiyAtg, bX (^>-fe*>X;l/*xi;l,) isTVJ 2 

t'X (p-F;l/x>x;^x;W tf 
X (^>l/>^^x;b) >>ryy^>, t'X (s/^n 
-s^->;l/X;l/^x.;U) i/7^^X bX (v^P^> 

^7^^>, t'X (n-y^^x;U 
*x-;U) i/7^^>, (-(vWX^x^) 
i/7^^X tfX (sec-mxWx;l.) i>r 
y^^> v b'X (n -y*UbVl/X>H/^x.;l/) V>7Vj*% 
> v bx (^y^af^WxiW ^7^3?>, b 

X(tert-^;MWxjl/)i/7^^>, bX 
(n -T $;l/XJl/^x;U) ^7^^> t bX (^77 
;lbX^xjl/)i;7^^>, bX ( s e c -T ^ ^ 
x;U^^;b) i?T7^9>s bX ( t e r t -T ^^X 



27 

;b*x;u) >?7 , /y^>, l -5^^n^+->;ux;u^^ 

1 - (tert -t/^UX^x^) ^TvV^ 
>, 1 -i/2a^=$zsJl>X)l>7fr~)\s- 1 - (tert- 
T $ ;L/X;I/*x;i,) >?77y^>, 1-ter 
;l/X;l/*x;l,- 1 - (tert - r^t/X^xjU) *✓ 
TV^£>#<D^TvO< b'X-O- (p- 

h;ux>x;i/*x;i,) - a ^;u^U ;J-^>a, b 
X-O- ( p - h;l/x>x;l/^x;i,) -a-^:7*x;l/ 
yy^+^A, bx-o- (p - r-;t"X>x,ru*x;t,) 
-a-^^D^+^I^y^ + i'A, fcfx-O- (p 

rt+t'A, b*x-o- (p - b;l/x>x;l/*x;LO - 2 
-y^;b-3, 4 -^>£>^ >^y ^z^A. b'X 
-O- (n -:/£>X;U*x;b) -a-^W^'Jt 
3^>A V bx-O- (n-:/£>x;U*x;u) -a-V> 
y *x;U^y;?f^>A, b'X-O- (n-:/£>X;Utf 

^) - a-^^^o^+^yyt+^A, bx-o 

- (n-:/£>X;l/*x;U) -2, 3--0£>>^> 
^U^-^^A, bX-O- (n -:/£>x;l/*x;l<) - 
2 3, 4 -^>^>^^>yy *=^>A, b 
X-O- (y £>XJb*x;U) - a->>y ^l/^y** 
->A, b'X-O- ( h U r7;U^a^ £>x;l/*x;u) - 

a-w^yyt+j/A, trx-o-(i. i, l- 

+v>A, t^-O- (tert-^>XJl/^) - 
a-^W^'Jt + ^A, b'X-O- (A-yju^n 
:t^£>x;l/*x;U) -a-^^^;l/y;^^->A, b 
x-o- (e>^a^=^if->x;Utf;x;i,) -a-^y^-;!/ 
^y^-^v'A, b'X-O- (^>-fcf>X;U*x;u) - a 
-^^^;u^y t+v'A, bx-o- (p-^;u^n^ 
>-fe*>x;U*x;U) - a-^^^'Jt + ^A, bx 
-O- (p-ter t -^^;l/-^>*fe*>X;l/^— ;U) - 

*x;t,) -a- 9 J>jt*fr9V***s/** t'X-O- (# 
Z^r-X^x^) -o-^^^y ^^->a^<D 

bx h y ^l/^u^^UXJl/^x;^ bx^;l> 
x;i/*x;uy b'xxfj^^t^M^>, bx 
:/n b;ux;i/*x;u.x £ > % bx v 7'n bjux;u*x 
;l/y£>, bx- p - h;Ux>x;u#x;t/y bx 

-^a^^;u#;l/;f<x;u- 2 - ( p - h >>Ux>x;l/ 
(p - h;l"X>xjUtf;x;!/) :/n^>l?<D/3 ->r hx;u 

^x;l^>^(D^x;i/*>§f^K p - h;Ux>x;u* 
>^2, 6~^hP^>^JW p - h;Ux>x;U*> 
K2, 4 - ^ h a^>yjl/f h a^>^;^;^ 

^>-fef>, 1. 2. 3 - h'J^ (h'j7Wa 
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y £>x;l/*x;U:*-^» 1, 2, 3-FU 

X (p- h;l/x>x;l/*x;M-+^) ^>^>^<DX;t/ 

^ F h y :7;l^n^£>x;U*>^xX7*;k N-bF 
at^^^-f^ Fi^>^W>ixXfik N- 
b Fn^^^^>^ ^ F 1 -"/aA^xWyiiX 
N-bFa^^^^y-f ^ F2-7*om'>XjI/ 
^>|xxfJk N-bFatv^^V>>fU*l-^ 

10 >^>XJ^>lxxf;k N-bFa^>x^y>>f 
5 Fl - t^^>X;^>ix^fJl/ N N-bFP + y 
X^>W 5 F p - h;Ux>XJl/#>^xX7*>>k N - 
b Fp + ^^^'»^ ^ F p h^^>^>-if>X;U^ 
>ixxf;k N-b KP^>^>?i/>>f * F2 -9u 
Oi^>Xi^>ix^f;k N-bFP + ^^'» 
^ F<>^>xW>fx^r;K N-bh"P+^ 
^y>^F-2, 4, 6 - h y ^?-;l/^>-fcf>x;L/* 
>lxxf;K N-b FP^^^V>^^ Fl~t7 
^l/>^W>ixxfik N-b Fa^>X^>W 

20 5 F2 l/>X^>txxfJk N-bFD* 

fvk N-bFP^^7i/>f$ Fy^?>xW>ixx 
N-bFn + ^vu^.Fx^>x^>ixx 
f\>k N-bFat^-2-7xx;b7l/-fUV^> 
x;U*>^xx^;k N-bFPty^^iWUV 
^f>x;l/^>ixxfjk N-bKP^>W^W5 
F^>-tf>x;l/^>lxxfik N- b FP+y7^Jb 
FV^>^J^>ixxf;K N-b Fp+v7 2 
;M 5 F^yif^^il/^yix^fJK N-tFP + y 
30 y$)V<{ ^ Fh y ^JU^-c2^^>x;b^>^xxf*;l/, 
N-b Yu*r^v 5 Fp - h-^xvx^^x 
Xfvk N-bFPt^t7^;W5 F^^>XW> 
fxxfik N-b FP + ^t7^Jb>f 5 F^>iz>X 
;^>^xxf^k N-bFP^>-5-/WW> 
-2, 3 -S^&^sK+W 5 F^ £>X;l/*>^xx^ 
;k N-bFP + y-5-yjl/m>-2, 3 -^*7 

^ F h 'J7;l/tp^^>xw>ixxf 
Jk N-b FP + ^-5-yJl/^;U^>-2, 3 -5>* 

Fp - F;bx>x;l/^>ixxf;^(DN 
40 -b Fa*W ^ Yit^<DX)\s^>Mx-XT)\smWfo 

m&wzfhti&w* h 'J7wp^^>x;^>ih y 

^xxji/XJU^x^ A v h y ^Jl/^-n^ ^>x;l/7h>^ 
(p-tert -^F^>7xx;b) ^7x^7;;^ 
x^A, h , J7WP^^>^^>ih'J^ (p-t 
e r t - :/ h + :>:7 x x;l/) XJl/^x»j; A, p - h;l/X 
>XJl/#>^h y^*x;l>XJl/*x^A, p-h^Ux> 
X;U*>i£ (p-tert - :/ h * x;l,) >>:7;c 
x;l/X;l/*x^ a, p-F;l/x>XJl/^>iF'JX (p 
-tert -T'F^y7xx;b) X;l/^x^ A, h V V 

50 Wp^^>t;j^>1 h y ^^^>»ux;b^x^ a, h 
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tjy)ituJZ>Z)i'&>^>2zi^*zs)i'J (2 

j fr>WL (2 - x;l^x;i,) *3->\> (2 

vv^n^+v;l') x;l^x^7A, 1, 2' 

F^b Faf^^x-^A h 'J? U 
- F^<D:*x^aJS, ex (-^>-t2>x;i/*x;to >>r 
Vx£>. ex (p-h;l/x>x;^^) ^TV^d? 
X ex (>^P^v;l/X;t/*x;i,) yr^^>, 
ex (n -:?>;i/X;i/*x;u) ^r^^>, ex (J 
vWx;^^l/) yr^^>, ex(sec-^ 10 
?-JUX;l/*x;i,) >>TW£>. ex (n-7'Pt'iW 
;U*x;iO ^7^^>, ex (^yynt^x;^- 

^r^^lo^r^^litt, ex-o- 

(p - h;bx>x;i/^h^;l/) - a ->M^;i/^y 1r*ls 
A, ex-O- (n -:/£>x;V*x;l,) -a-V^^ 

x;t/*xji/y ^>^©t^x;i/^>ii(t, N-bFn 
^v-X^e^ W ^ F^ ^>XW>®xXr;K N-b 
Fn^v-x^W 5 F F 'J7;l/tP^ £>x;l^>M 20 
xxfvk N- 1 FP^^V>^ ^ K 1 - 
x;i/*>^xx^;k N-t Fn+vx^^^ F2 
-7*nA->xj^>Sxxf;k N-tFn^>x^v 
W 5F1 -^>^>x;l/^>iiXfik N-tFa 
^>x^i/>>f 5 F p - F;l/x>x;l/^>ixxf;l/ t 
N- b FP^>t7 ^ FV^>x^>iiXf 
;k N-t FP+Vt7^JW$ FOt'>x;^>M 
xxfJWN-t Fa^i/^^ F^tJ<Dx;u*>M 
xx^ii{*^^b<ffll^ti^ 0 ±IB«ffe 
£#Jte 1 i**!itcXtt 2 ««±*jfi^toi±r ffli^ & 30 

[0 0 5 3 ] ±8BBf«^S»J©aSttl»«. ±IBS: ( 1 ) CD 
Xj|,tfx$A&<fc©^itS£UT> ^-Xl&flgl 0 OSP 
te*tLT#SU<«:0. 1 — 1 5 8k cfc f 3Sf^L/<^ 
0. 5-8SB-C&& 0 0. laUcO^&l^ffiffiKi* 
9, 1 5 8PcfcO^<tj8Wtt^fiTU, U^XFW4<Z> 
»«14«B^fiT-r SCWftSo 40 

[0054] Mli ^ 

LTte, WttiS/^o-M^y:/. y^-2-n-r 

5^ F >m<Dtr F 3 - -* F* 3 
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-:/D^y-;k l -x h+^- 2 -:7*tf^y~;!/^<D 

— -r;k i/x^ 1 1/> ^ 3 --il'i/^ ^;l-x-f JV9©x 
— f^I/ffi* ^Db'l/y^'J^-M/^^l/X-^br 

■fef-F, 7'Db , l/>^ , ;3-;l/ : &yx^i/x-f;V7 
tf-h, *L»x?-;k ftK^ 
;k 3-^F^pet>I^^k 3 - xh^>7' 
Pb*t>8x^;K S^t ert ^'PW> 
itert-^JW 7'nbl/>yj3-;Ky ter 

ft, cn^© 1 i^#arx«2sw±^s^ittffl 
^cfKDK^^aRJtDigiBtS^* Snrc >z> v x ^ u > y 

>J n— ^v^^l/X — 1 -x h 2 - ^n^s 
x-;l/C7)ffe, ^ 7* p b 1/ > ^ y 3 - ;R / 

[0 05 5 ] ^-Xg}Jj| 1 0 0 SB 

CC*tLT2 00 — 1, 0 0 Ogff, #(C4 0 0-8 0 0SP 

aware* a. 

[0 0 5 6 ] *^ggcr>U^X F W*4CC«. MtCjgJBfWfflJ 
^•1^1 00-1, 00 0, »*0<«1 50-8 0 

or\ ^o^F-rtcc^*^-;i/tt*KS«:2ojw±fir-r 
scccto^fti ur?^io-i 0 o*^%(os(^rx» 

©TK^M^SM^^SfcjcD^i or ^8 0- l 

0 o*;i/%(Dii'&raBsu/dt^«5*iB^-r4. 

[0 05 7] ^*-/-;l/i4*KSX«*^#*^ 

S©*3RJRT<0&^3c5£»k: J: 4 H&*ra . ¥£re 7 x 
h < « 3 0 ^;u%tU:~c* 0 , -e©±KB« ioo«t 

[0 05 8] C <D»^ frtii>Z> 7 -iHt**** 2 

LT«, TIBS; (D 1 ) - (D 1 4) T7j*3*l4t><D# 

[0 05 9] 
Ht 1 9] 
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D13 D14 



- 0 = 2-10) , mm$ke~~ i o<dt u-u>s, so ^us, x^nfn*iiti^$n/c7 x^.;nx 



(18) 
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ti*ieS^^To j te0-5<D^ite£>& o u, M£0 
XttirftS. s, t, s' , t' , s' * , f ' « 



t » 



, s , t 

^n-ens + t = 8, s' + r =5. s' ' + t 

<D*KS«r*-r-5J:^&«[rftS, ce^S (D8) , 
(D9) (Dib&WDfrf-m*: I 0 0-1, 0 0 0 <tT£ 
-C*^o ) 

[o o 6 o ] ±iesWR 20 \ R 20Z <bur«, Wfctf* io * n l - 6ob yr^v^y^ 
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*xu>g v *;b?K-JUJS, MRJ§H\ St 

^Db'^l, x?-x;I/ 

[0 06 i]ccr, *»WfflriW<DM^3cS»<!: or 

TIB— «j£ (L 1 ) - (L5) r^StiSS, 

4-2 0©^l7;W^& &7Ji/*;i/S<D^*&# 



J!h\ ^^S. x^S. ^ut'^S. 
tfR"\ R 202 <t[5]*§&feC7X SUi-COOH, -C 

R LD1 



[0 06 2] 
Ub2 0] 



-OR 



LD3 



(CH 2 ) a _ C 



vLOS 



•OR 



UD4 



,L02 



(LI) 



(L2) 



v CH 2 — CH 2 
— C (cH 2 )n 

(CH CHjm 

(L3) 



>L13 



5 LI4 



.11 



>L15 



C R L12| 



c 

A^ 7 



U09 



C Alio 



,L1 6 



L06 



,L08 



CL4) 



3 Lia 




(L5) 



CCt\ R L01 ~~R L1 \ a, m, nOfiRWftMtt 30 
±IB<h[IJ*£-e£>S 0 
[0 06 3] ±8B«JB»WaiSiJ(DiB^««, "<-*l§iJJ§ 1 

[0 06 4] ttte, ±IB<£> J: 0 JtcS*?*lJtiBISiJ«, 7 x y 
[0 06 5] HCC, #^(DU>>X httfcKcy:, tgStt 

& 0 50 



[0 06 6] C<D<fc5&£Stt{b^<fcL/Ttt, 

mitmr^>m, axirr^ *;^tj«wt 



[0 06 7] ftttfltcra. «©BB»MST 5 >Si<h U 

r, r^^^r, ^jU7s>, x^r^x n-?' 

>. JV^f-JlT* sec-Wr^X ter 
t-^l/T^X ^>W^X ter t-7Ul/ 

D«\^i/;b7^>, ^7>;l/7 ^ >, *^?-;U7S>* 
s^)iT = f r >>;t/T^>. Ff^l/7^X Hz*;!/ 



(19) 
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;UT^>, ^KfV^T^X ^^W^ >, N, N 
-^^M^Uy^T^X N. N-y^^x^u 

h y^>^;t/7^>, h ^>^p^>^^7^ 10 

•fe^;UT^>, N. N, N' , N' -rh7^^M? 
U>^7S>, N, N, N* , N' -f h7^f;bx^ 
U>^7 5>, N, N, N" , N' -^h^T-A^h 

[0 06 8] a/c, S^7 5>Siim WitK^-rf 
?;l/X^;l/7 5>, ^^Ax^uy'DbAy ^ <"<> 
>>;b7 5>, 7x^^l/7^>, <>^l/^y^;l/7^ 20 

commit uns, T-y>»aJW* <wuiT~y>* 

;uyxy>, N, N-2^y*;UT~y 2-^^;ur 
^urxyx ypbvurxy>, n/y^r-y 

>, 2--hP7-y>, 3-^FD7^»;>, 4-- 

barxy>, 2, 4-^ho7^y>, 2, 6-^ 

-Fn7^»J>, 3. 5-^hP7-'J>, N. N- 
^^jl/h;Wy>f) , ^y *xji, (p - h y;U) r 30 
^;t/>>y *xAT^>, h'j7x-;l/7 5> k 

A\ l-^weD^k 2, 4 -vM^;Ufc'n-;k 
2. 5-^y^;bb*a-;k N-^^fn-Jl/f) t 

Jk 4 -^^-Jlz-Y ^ 2V— A\ 4 -y ?yU- 2-7 

mm#s broy>Bw* (ffl&cxtra y>, 2-^a 

-i-b*o'j>?) t t'n y (ffl;U*b*a y 

N-^^;ut*n y^>, fay^A N-^ 

y^>, i^fj^x ^at^fj^, 
y^>, 4- ( l -:/*;i^>^;i/) by>>>, 

4-tert -^il/fy^, ^y*x;t,b*y 50 
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^>^t*y^x ^h*^fy^>, 

b - y^>, ^h*^b' 1 -^^;l/-2 -ey 

4-b'ay^yfy^ i-^^;i/~4-^^ 
2- fyy>, 
r^^b - y^>. ^^7^fy^?) , b*y^ 
^>8S3SH** b*y$y>i^ t:^>B«i*, b^ 
i/y>K3ltt. tf^!/y^>s»#, t:^yy>wi 
# v tr-^^^>RzjH* v y >B3W*. -r>K-;i/ 

aw*. -f>Fy>»**. *^y>mw» <m«*^ 

y>, 3 y>^7^- h y;n§o . -fy*^y> 
B!«fc ^>yy>i^ *^!/y>B»#, 
*y>Bf»*. 7 5r^^>3B»», 7*y>ii^ y~r 
yt?>BSWk ^t^v^bif^f*, 7xt>hy^> 
Btigfc r^y^>BtW*. y*i-*s>ffl$fc 1, 1 

0- 7xt>Fny>iift y -r ^ >if y^y 

[0 0 6 9 ] Met, *j;\,#*fm$:m-?Z^&%ib&W 
(bim m«7-5 /Sfif B, K-;i/#;i^> 

txfi/x -fyu-f^X ^y->;i/d>r^>, p-Yv' 

> v y ^^>, 7x^;u77^>, ^u^^.>, y v> 

^t^<hcr3 -b*y J?>^^*>H, p-h;l/X>x 
;b*>Sb'y^-?Af^3^ tK^S^W-TS^ 

^b'y^> % 75/^1/7^ 2, 4- + /'J>^ 

3 K-Ji/y^y-;i/b Ku- ^yi^ 
y-;i/7;>, ^x^y-;b7^X hyx^y— ;ur 
5 N-x^;^x^y-;b75>, N, N-i^x^ 
;Ux^y-;l/T V y t*pmV-^7^ 

2, 2' - ^ ^ y^x^y — 2-T^^x^y- 
;k 3-7 5/ -l-^V-;k 4-7^-1- 
^^?y-;l/ v 4- (2-t FP^^W) ^l/^y 

2 - (2 - b Kn^x^Jb) by S^>, l-(2 
-b KP + ^x^) b*^^>>>, 1 - [ 2 - (2 - b 
KP+^x h^^» x^;l/] b*^^^>, b*^y> ? >x 
1- (2-bFPtVx«) b'py^X 

1- (2-bFPt^xW) -2-fpy^A 3 

-b'^y^y- i, 2-7*pA>^-;k 3-bpy 

V>; - 1 , 2-7'P/Oi/t-Jk 8-b Kn + i/ao 

y>>>, 3-^^^^y^y-^, 3-fpav^k 

1 -y^;l/-2 -b'P y^>x5?y-;k 1 -T^y ^ 
>x^y-ju, N- (2-tFP^>x^) 7^;L-f 
5 b\ N- (2 - b FP + VxfJb) Yyxn^>r ^ 
F^#Wn3*i£. T^FB2S»iLr« t ^A7 ^ 



■ 
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7; F\ 7-feh75 K, N-^^bT-fe h\ N, 

N-^^7th7 5 7"nft>7 ^ F\ 'OX 

A X F\ U^WSK* vu>f= Ff^^tll)o * 

A CH2CH 2 O<R 302 O> T R 305 

AhsCHsOCR^COuR 308 



Bl 
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* jbk:. tis— ( b i ) m$ ( b 2 ) -e^sn^ia^ 

[0 0 7 0 ] 
[ft2 1 3 

CH 2 CH 2 0(R 3a7 0) 5 R 3IB 

r I CH 3 CH 2 O(R 308 O> T R 3tQ 

H 

B2 



(St*> R 30 \ R 30 \ R 30 \ R 30 \ R 3 0 9 ^ti^ 

tiikiLLrmmx, »tt««x«aB«<DR*» i - 2 o 

07;^U>I, R 3t> \ R 30 \ R 30 \ R 3 0 9 . R 310 

te*mm^ m.m& 1-2 o©t;i/*^»x«t s 

R 3D4 <hR 30S , R 3M iR 306 , R 35>5 £R 30 \ 
R 304 £R 305 iR 39 \ R 309 iR 310 ^^n-eniS^b 
TlR*^l/-CfcJ:^o S, T\ Utt*tl-en0~2 0 
<DSSSSrC*£. (BL/, S, T\ U=0<D<t#, R 30 \ 
R 30 \ R 30 \ R 30 \ R"^**^^****:^. ) 20 
[0 0 7 1 ] CCT\ R 30 \ R 3t> \ R 3 0 3 , R 3 0 7 , R 

fcmtaz. ji^uym, x^u>s, n -^pt*u> 

[0 07 2] */c, R 30 \ R 3B \ R 3 06 . R 30 \ R 

n-y^-Jl/S, 4vrt*to& % tert-^ 

^ t^>;1/«, Kf^US, h »J fV;H, 

[0 07 3IKC R 3O4 <tR 30S , R 3 0 4 <hR 3I, \ R 
3 0 3 iR 3B \ R 304 £R 3£,s <tR 3t> \ R 3t>9 £R 31t> #iS 

[0 0 7 4] s, t\ utt*n?no^2 0©8Srft 

0, <fcf5»SL<«l^l 0, HCC»*l/<«l-8© 

[0 0 7 5 ] ±IS5£ (Bl) , ( B 2 ) <Dil&fa± It 
rftttfcKCW:, F'JX (2 - (^h+WF+v') 
;H 7$>, h'JX (2 - (^F+Vxh+v) 
)l) T^>, h'J^ [2 - ( (2-^KVxh^» 50 



^ b^f) T^>, hVX (2- 

^xh^» xf;Wr?>, h'J*{2-(l-x 

KVxF^»x^}75>, h'JX { 2 - ( 1 - 
x(>^D^» x^}7^> ( hUX[2- 
{ (2 - t: FP^v'X F* f ) x h^V} x T 5 
>, 4, 7, 13, 16, 21, 24 — 
1, 1 0 -^Tlftr^^D [8. 8. 8]^^^^ 

4, 7, 13, 18-f h7t^~l, 10-^ 
Tlf tf^P [8. 5. 5] i^3it> k 1, 4, 1 
0, 1 3 -f-h^***- 7, 1 6 -5*71f tr^^P* 
2$ fills. 1 -7if- 1 2-^^>-4, 1-Tlf 
-15-^7^>-5, 1 -Tlf- 1 8-^^>-6 

swifts. s^i7^>, 7^y>ii*. 
b'py^>iift tru^>si*f*, *-"j>RWf*. 

ffllWfc^ft, 7 5 FSNW*. ^5 FtW»* h U X {2 

- F^>-* F=^>) x=M,} r 5 >, HJ* {2 - 
(2-/fF^>xh + ^) x^}75>, h«;x[2 

- { (2-^F^v/xF^>') y^-rt/} x^;U] 75 

1 -Tlf- 1 5 -^^>-5^3W$tA>o 
[007 6] ±SBttffl*{fc£*»©E£«tt. B»S£*RI 1 

igpr&&. IB-&fi#so. 0 0 l gp*«r $> z> tmuuM 

[0 07 7] *AfS!U^X F i Lr^JjQ-T^^gS'Ji U 

^ J F-rtcc2fitl±cDt Ka+^^i, 

ccfflc^ens. n. n, n* . n' -fF7y 



(21) 
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tf6ft£„ fttC&MtemffiMte, 1, 3, 5, 7-f h * 
5 j* h*S/^?^y ij a-jW »J;US:£<D 1 , 3. 5. 

3, 5, 7-f h7tFntwf;^'j3-i^'j 

6-t>t Fn + w^7xy-;k 2, 2' , 6, 

1, [2 - (2-t Fo+^7 p at , ;l/) ] - 

^>*fef>, N. N. N' . N' h*->^^;l/ 



oaucttun -2 ssb, ffii<»5-2 ogre* 

[0 0 7 8] gCC v ^^CDU^X h*tfsKCtt, 

*c = c - c o o h -c^ s n sib^^is^-r 
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[0 07 9 ] #TrtGC = C -COOHt^^n^MW 

-rsifc^d:C/r« fc mwrria i i i 

« ft & 1 2 WM±©ftdW *&m? Z> C t * 
[ 18] TEHIftSC (A 1 ) - (A 1 0) r^£*i£{b 

-R 401 -COOH (R 40l WK3RI»l -1 0 ©iLfflSittX 

(C) i^C-COOHt^ 
Sft&S (D) t<D*frtb^&C/ (C+D) =0. 1 

[ I I »] TiBHK5£ (A 1 1 ) - (A 1 5 ) "C/K^n 
£{b^9 0 
[008 0 ] 
Ut2 2] 




R 



403 



/ 



404 



Al 



R 
A2 




OH)t2 
R 403 rf 



(OH) t2 
K S 2 




R 



403 




A3 



(OH) Q 



R 40 ' 



£2 



(OH), 




/ 



405 




A4 



(OH) 0 



>402 



s2 



A5 



(OH)t2 




R s2 (OH) t2 



A6 




R 402 ^<OH) t3 
A7 



<OH) 



R A02 h 



•r.402 

R ^2 



R 

A8 



402 




(OH) 



A9 



oil 0 
K s4 



A10 



I 
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Tfr^frMXiZTJVtr-frm. m^t- (R 4 * 9 ) h -c * 
OOR' « (R' «7k^T-X«-R 409 -COOH) 
£^T 0 R 405 ^- (CH 2 ) i- (i = 2-1 0) , i% 

JUS, MS^X^Km^T-^^'ro R 40B ^itl 
-1 0©7Wl/>I, £e*i£6-l 0<DTU-U> 

*ZmT 0 R 4 0 7 te7km^Xtei?m$k 1 - 8 cDHIKtt 

* o9 te&mm i - 1 o <ommxteftmK<DT fr* u> 

a^r^To R 410 ^7K«i^-T-X^^^:l-'8CDieiI« 



4 11 



* 



(OH) 6 



>403 



rC 411 

iooH 
All 




(OH) 



ts 



D 401 
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-COOHS?:mt 0 R 4ll tt«*»l^l 0<DiStt« 

u, hBOXttlTSS. s K t 1 , s 2, t 
2. s3, t3, s4. t4^n?nsl + tl = 
8. s2+t2 = 5, s3 + t3=4, s 4 4- t 4 = 6 

B»*W , T3J:5tt#'r*5. «ttS <A6) ofteft 

^M¥^5H-1 1 , 0 0 0-5, 0 004t5»r* 
A»a (A7) ©fb^«J*«M¥J*53^»l. 0 0 
0-10, OOOitatfc^ ) 

[0 08 1 ] 

[ft2 3] 



R s5 



A 12 




OOH 



A13 



(CH^hCOOH 



J9 



A 14 



,4 12 




COOH 



4 12 



(R 4 02 R «* 3 R^^jifBil^^KDSlft^-ro R 

^o, ts^or, s 5+ t 5 = b*m&~?z$kv$> 

& e h* BOXiiirftS. ) 

[0 0 8 2 ] Lt, ^ttffJCCttTiEHKsSA I 



-l-14SO*AI I - 1 — 1 0^7jk$tl2>it&M& 

[0 08 3] 
Ufc2 4] 



43 



FT 




Al-1 



(23) 
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AI-2 




CH 2 — COOR" 
AI-4 




)R- 



AI-5 



AI-6 



AI-7 




OR" 



AI-8 



R'O CH 3 H 3 C V OR 





1 0 k 



OR" 
AI-11 




OR' 



AM 2 



R-O 



R'O 





COOR" 



AI-14 



(R* S^XttC H 2 C OOHS^Tnl, £Ak 



[0084] 
[ffc2 5 J 



45 



(24) 
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AU-l 



H 2 

JHt— COOH 
AII-2 




AIT 3 





2 COOH 



AIT-5 




^ A r— iJH 2 COOH 
AII-6 




AH-7 



OOH 




All 8 




H 2 COOH 



All- 9 



HO 




All- 10 



CQOH 



[0 08 5 ] ±E^rt^=c-cooHr^$ * [0087] mcc, ^mn<Dvis7, v ttw&ui, m 



[0 08 6] iis^^rtcc^c -COOHt^n^l 

zmr&it^ommmte, ^-xmmi 0 oauc*tu 

0. 1-3SB, jg«f£b<«0. l-2gpr&£ 0 5 
& e * 

O— (CH 2 CH 2 0)yH 
SI 



(5£*, R 50 \ R S02 

+ Y^4 0"C&£ o ) 
[0 0 9 0 ] T-fe^U> 
< te, If-? 
7 a 10 4, 1f- 

y~;H 0 4H, if -7 



R 50 \ R 50 \ R^^ft^ 

i-8©isatt, ftrnKxizm 

X. Ytt0X«IEifc*^U T 
^30, 0^Y^30 V 0^X 

1. *-7-f 1f- 
7 1 04E, If-? ^ 

^ 1 0 4 A, If- 7 ^ -/ 

;bPC, If- 7 ^ y-;U4 4 



[0 08 8 ] T^UlsT^-frmM&t LXit*. T 

8B— (si), (S2) r7nsn*fe©%»atcffi 

[0 08 9] 
[<b2 6] 

D5D4 p502 

H(0CH 2 CH2))r-O O— <CH 2 CH20) Y H 

S2 

0, If— 7 a y-;U4 6 5, If-? ^ ^-;U4 8 5 (A 
i r Products and Chemicals 
Inc. 8), If -7 ^ ./-rt'E 1 0 0 4 (Bffft-^ 

[009 1 ] ±IBT-fe5 1 U'>r;l/n-;l/g§^(DgsJJ0fi 



tt % U>?XhW4l 0 011°/o*0. 0 1- 21i c /o, 
j;D»*L<{i0. 0 2-lIl%t^ fl 0. 011 

50 t UisX ht*3»©JB«Rf4^(ST-r*«^*So 
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[0 0 9 2 ] *mi<D Isis* h t***CCB, ISHSfoVLft * 
ICiiMf&ft t h T^ffitt* |nl± 5 i± & CC «JB S ft r 
l^*WBaffitt«*»JD'rSC<S:*5r*4. fete, e»« 

EOf«, ^^iM^tf^a+^^ft^^tf 10 

Sfetl^o ^M7d7-K TFC-4 3 0J , r F 
C-43 1J (^iftSX'J-xA (ft) SJ) v If 
-yVLZs TS- 1 4 1 J % TS-145J a>-rft&te 
ig-T- (tt) SK > TDS-40 1 J . r-DS 

-4 03J, TDS-45 1J (t^f n*>^-/ + >Xi 
^^/77-^ TF-8151J (7\H#^ 
>*XM (**> SS> , TX-70-092J, TX-7 
0 - 0 9 3 j U>*"ftfc«*Mfc*X* <**> W) 
Cf^Ci^-C^^. i?£L<«> TFC-4 
30 J (tt^y-xA («) i), TX- 7 0 -0 9 20 

3 j (fifflfb^i* <**) #W6ft<£«, 

[0 094] ^HJCDU^X h#»*ffiffiL/T^*-> 

mi^cfc^wu eft*** vy~\s- h±r6 o 

1 — 1 0#IHL ^l<«80-130 



/ \— ^OS0 2 -CF 3 

A 
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U A r 1 - 1 0 0 m J / 

cm'gl ^K«5-50mJ/cm 2 lS<!:^^ 
ct^CCflgftfOfcf*, h:/U- h±-C6 0-1 5 0 
•C, l-5#|ffl. Sf* L< «8 0-1 3 0°C, l-3# 
R8#X hx^^t^-f (PEB) ?Z> 0 Etc, 
0. 1—5%, Bgl,<te2~~3%<D7~hU?frT> 
^-)AtFD^>F (TMAH)f07^y*M 
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